The Tactile Internet (TI) is an emerging technology next to the Internet of Things (IoT). It is a revolution to develop the smart cities, communities and cultures in the future. This technology will allow the realtime interaction between human and machines as well as machine-to-machine with the 1ms challenge to achieve in round trip latency. The term TI is defined by International Telecommunication Union (ITU) in August 2014. The TI provides fast, reliable, secure and available internet network that is the requirements of the smart cities in 5G. Tactile internet can develop the part of world where the machines are strong and human are weak. It increases the power of machines so that the value of human power will increase automatically. In this framework, we have presented the idea of tactile internet for the next generation smart cities. This research will provide a high-performance reliable framework for the internet of smart devices to communicate with each other in a real-time (1ms round trip) using IEEE 1918.1 standard. The objective of this research is expected to bring a new dimension in the research of the smart cities.
Introduction:
The proposed research entitled "Tactile Internet based reliable communication framework for Smart cities in 5G" is a step forward in wireless networking and IoT where we propose new reliable framework based on Tactile Internet. The Wireless communication is the key of Internet of things and Tactile Internet. It is expected to exceed 50 billion connected devices by 2020 and most of these nodes cannot be connected by wireline. In order to enable critical applications such as smart factories or smart buildings, the networking protocols have to deal with the non-deterministic nature of wireless links. In the 5th generation communication system, the secure and reliable data packets will rely on the network with high availability and low latency.
5G enables the dynamic control of nodes and low latency. Ultra-reliability feature is an interface working with high availability and low latency in Tactile Internet that brings in fifth generation networks. The tactile internet will act in the area of societies so that it required ultra-reliability feature to empower the peoples as well as machines for collaborating with their neighbors. The connections among ultrareliability networks are extremely hard situation to keep low packets corruption. The tactile internet will provide a platform for measuring, controlling, monitoring and scaling the smart objects in reality or virtually in the smart cities. The ultra-low latency, reliability and availability in controlling are the main features of tactile internet that makes it advanced in 5G. Because of these features the internet want to move from mobile to Tactile Internet. The proposed research work in this project is an enhancement and implementation of reliable framework based on Tactile Internet emerging technology next to the internet of things. The research outcome is to establish a new reliable framework for communication among human to machine and machine to machine in the future smart cities. The proposed research uses the correct and efficient simulation of a desired study and can be implemented in a framework of smart cities. In the future, researchers can enhance this research and implement in the internet of everything framework.
The objective of this research is to create the new reliable communication framework for the smart cities using the Tactile Internet a next revolution of internet of things. This research is based on low-latency, ultra-high availability and high-performance concepts of Tactile Internet. The framework provides QoS through reducing the latency (1ms in round trip) also the variety of the quantity of smart devices. In this research we consider idle state in order to makes our examination more efficient, at that point the general execution regarding the overall performance of the framework is evaluated. The framework will monitor and analyze the real-time data collected from network and then taking the action.
The following are the key points-
The research is primarily focused on next generation Internet for smart cities. It enables smart devices to communicate with another device among internet of smart devices using fast, reliable and secure tactile internet. The proposed framework for communication will access across the internet of smart devices. The results of proposed research will be compared with previous study in the same area.
Literature Review
In 1991, Theodore S. Rappaport published an article entitles "The wireless revolution", in this paper he presented the wireless communications is the emerging technology as a key for communication among human as well as devices [1] . In the med of 2006, Amazon achieved a prominent milestone by testing elastic computing cloud (EC 2) which initialized the spark of cloud computing in it. However, the term cloud computing has not coned until March 2007 [2] . The following year brought even more rapid development of the newly emerged paradigm. Furthermore, the cloud computing infrastructure services have widened to include (SaaS) software as a service. In the mid of 2012, oracle cloud has been introduced, where it supports different deployment models. It is provisioned as the first unified collection of its solutions which is under continues developments. Nowadays, typing a cloud computing in any search engine will result in a tremendous result. For example, it would result more than 139,000,000 matches in Google. Table. 2: Comparison of peak data rate and latency [3] In 2019, Ishan Budhiraja, et. al. published a paper [4] , In this paper the authors were presented the tactile internet for smart communities in 5G. They summarize the use of non-orthogonal multiple access protocol in 5G. In the technical report [5] , the authors represented the tactile internet as the next revolution after the Internet of things. In article [6] , the cloud-based queuing model is explained for the tactile internet. In article [7] , the author discussed about haptic communication system. In article [8] , the authors are enabled the tactile internet for ultra-reliability and fast response time (<1ms). In the paper [9] , the authors present a review on tactile internet for industries. It represents the role of tactile internet in the future industries. In the thesis [10] , the author explored the challenges and standards for the tactile internet in 5G. In [11] , the 5G-based Tactile internet framework is designed. Very few articles are written on Tactile internet. The previous studies showed us the role, use of tactile internet in 5th generation.
Research Importance
The smart devices are increasing exponentially day by day in the whole world. They provide much more facility to the end users and also attach with their daily life. Smart devices can connect to the internet easily for sending and receiving data within the network. The smart devices are not just smart phones, it may be smart refrigerator, Smart home automation entry point, smart air conditioners, Smart hubs, Smart thermostat, Color changing smart LEDs, Smart Watches and smart Tablets etc. in internet of things framework they are connected to each other through internet. The proposed research plan builds research on extending the performance of communication in internet of things using tactile internet. The transfer data from one configuration to another using wireless networks starts from 1973 in the form of packets radio network. They were able to communicate with another same configuration devices. Recent work is continuing on a project called the Serval Project. It provides networks facility to android devices for communication in infrastructure less network. Whereas our research is concerned about the high-performance communication in internet of smart devices for smart cities. The main contribution of this research is the creation of the reliable communication framework and provide secure, reliable and fast communication using Tactile Internet among the internet of smart devices. The previous studies have been focused on the creation and optimization the framework for communication, but such research doesn't perform the full framework for secure and reliable communication among internet of smart devices for smart cities. 
Conclusion
The main contribution of this research is designing a framework for ultra-reliable, low latency and high availability communication in Internet of smart devices for future smart cities using the Tactile Internet. The proposed framework is specifically appropriate for applications in which data is periodically transmitted in internet of smart devices environment. In these applications, on one hand, packets are being produced based on a certain periodic time pattern. On the other hand, service time is always a random variable with general distribution. Therefore, service time might temporarily exceed the period time which, as an inevitable consequence some packets might encounter a busy channel and be dropped. We solve this problem by proposing the new communication framework. We demonstrate that proposed reliable framework, not only increases the throughput, but also the direct connection between the generation (sensors) and communication packet systems are eliminated which make the system far more stable. Moreover, in order to enhance the proposed model, we have employed retransmission scheme, variable packet length, and saturated traffic condition. The solution of this research is summarized as follows. The implementation of proposed framework for communication among internet of smart devices in 5G will be programmed to execute on to the internet of things using Tactile Internet concepts. The idea will focus into three main concepts, these concepts are Reliability, Security and availability. The proposed study supports the wireless networking technology to establish a reliable framework among internet of devices for smart cities.
